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FIG. 209.

so that they are accurately perpendicular to the inclined face.    A fixture
such as is shown in Fig. 209 might be used ; this brings the face C hori-
zontal and enables the drilling to be done easily.    The fixture is machined
at E and F to take the work and at G to bear
on the drilling machine table, while a clamp
plate H is provided to hold the work to the
fixture.    If this fixture is extended over the top
of the work, as indicated by the chain dotted
lines, and if bushes are provided to guide the
drills, it becomes a jig fixture.    The term jig
alone is, however, commonly used, and is used
in what follows, to denote not only true jigs as
defined above, but also jig fixtures and, some-
times, pure fixtures.

Jigs are used extensively in quantity production but more with drilling
and boring machines than with other types. Fixtures, however, are
extensively used with all types of machine because the problem of
holding the work arises with all machines. Whether a jig shall or shall
not be used for any particular operation will depend chiefly on the cost
of the jig itself and on the number of pieces of work that are to be pro-
duced. Sometimes the use of a jig is imperative in order that the articles
produced shall be interchangeable, but the tendency now, when small
quantities of interchangeable pieces are required, is to machine them on
jig-boring machines which can give the required accuracy without the
use of jigs. When rigid interchangeability is not essential and the quan-
tity required is not sufficiently large to justify the expense of a jig, then
the pieces will be u marked out" for the guidance of the operator and
the accuracy of spacing of holes will be obtained by the methods described
in the previous chapter. The

marking-out   process   is   con-
sidered below.

Boring jigs usually provide
support for both ends of the
boring bar, as shown in Fig. 210,
and in order to eliminate any
trouble from misalignment of
the jig and the spindle of the
boring machine, the boring bar
is connected to the spindle by a short intermediate shaft fitted with a
universal joint at each end.

The surfaces of jigs that are subjecti to wear due to the putting in of
the work -are sometimes reinforced with hardened steel or cemented
carbide strips,

A few examples of jigs and fixtures are shown in Figs, 211-213.

Generally speaking a jig is designed for a particular operation in a
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